Effect of colchicine on the intracellular transport of secretory proteins in rat liver parenchymal cells. Immunocytochemical observations.
We studied the effects of colchicine on the intracellular transport of secretory proteins in rat liver parenchymal cells using the direct immunoenzyme technique. Livers were perfusion-fixed 0.5, 1, and 2 h after injection of colchicine. Vibratome sections of the fixed liver were stained using peroxidase-conjugated Fab' of anti-albumin or anti-fibrinogen. By light microscopy, reaction deposits showing albumin and fibrinogen were observed in the cytoplasmic granules of hepatocytes. Such stained granules decreased 30 min after injection, but later increased gradually and crowded in the cytoplasm. The Golgi complex stained for the proteins decreased after 30 min but increased in the juxtanuclear region after 60 min. The analysis of serial sections showed that colchicine severely disturbed the spatial relationship between the Golgi apparatus and the bile canaliculus. We obtained similar results by electron microscopy; a positive reaction for albumin and fibrinogen was observed in a small number of the cytoplasmic granules after 30 min. After 1 h of treatment, most of the Golgi complexes were fragmented and lost their stacked cisternae. However, they reappeared accompanied with vacuolated cisternae and secretory granules, which were partially stained for albumin and fibrinogen. After 2 h, the secretory granules positive for both proteins accumulated further. Some of them lined a long the plasma membrane, and others made a cluster in the cytoplasm. The profiles showing exocytosis were very rarely seen. These results showed that in the first 30 min, colchicine primarily disturbs partially the Golgi assembly but does not affect the post Golgi secretory pathway much. Later, the drug affects both the post Golgi pathway and the Golgi assembly, and it causes a marked accumulation of secretory granules.